MicroRNA-19b Mediates Lung Epithelial-Mesenchymal Transition via Phosphatidylinositol-3,4,5-Trisphosphate 3-Phosphatase in Response to Mechanical Stretch.
Lung epithelial-mesenchymal transition (EMT) plays an important role in ventilation-associated lung fibrosis, which may contribute to the poor outcome of patients with acute respiratory distress syndrome. Because microRNAs control and modulate normal physiological and pathophysiological processes, we investigated the role of microRNAs in the development of acute respiratory distress syndrome-associated EMT in response to mechanical stress. In the current study, primary human alveolar epithelial type II (AEII) cells were subjected to cyclic stretch that resulted in EMT profiles with decreased gene expression of cytokeratin-8, E-cadherin, and surfactant protein B, and increased expression of vimentin, α-smooth muscle actin, and N-cadherin. Microarray analysis revealed that the expression of microRNA-19b (miR-19b) was up-regulated in the AEII cells, and real-time polymerase chain reaction showed that the expression of miR-19b increased in both the AEII cells and the primary human small-airway epithelial cells. Overexpression of miR-19b in small-airway epithelial cells promoted the mechanical stretch-induced EMT phenotypes, whereas inhibition of miR-19b attenuated it. The inhibitory effect of miR-19b was attributed to enhanced signaling of phosphatidylinositol-3,4,5-trisphosphate 3-phosphatase (PTEN), leading to inactivation of the AKT pathway. Restoration of PTEN expression or inhibition of AKT phosphorylation suppressed the mechanical stretch-induced EMT phenotypes. We further demonstrated that the mechanical stretch-induced miR19 expression was regulated by the focal adhesion kinase-Rho pathway. In conclusion, we found that miR-19b plays a key role in the development of the EMT phenotype through down-regulation of PTEN in human lung epithelial cells in response to mechanical stretch. The miR-19b-PTEN signaling pathway may serve as a novel therapeutic target in the context of ventilator-associated lung fibrosis.